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SUBSTRATE SURFACE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a semiconductor for forming 
a insulating film of high quality on 
the surface of a semiconductor 
substrate with good controllability 
without using high-temperature 
heating, and forming a gate 
insulating film after metallic wiring, 
by forming a metallic thin film of a 
metal having oxidizing catalyst or 
oxidizing and notarizing catalytic 
action in a thickness in the range of 
0.5 to 3 nm, and forming an 
insulating film of a film thickness get 
in the range of 1 to 20 nm, including 
the film formed of metal in a 
semiconductor as well as at least an 
insulating film and a metal film on 
the surface of the semiconductor 
substrate. 

SOLUTION: A first insulating film 5 
on a thickness range of 0.1 to 2.5 
nm is formed on a semiconductor 
substrate 1. Then, a metallic thin 
film (for example, a platinum film) 6 
having an oxidizing or oxidizing and 
nitrizing catalytic action is formed 
on the first insulating film by a 
depositing method in the thickness 
range of 0.5 to 30 nm. Afterwards, a 
bias voltage in the ranging of 0.1 to 
5 V is impressed to the metallic thin 
film on the semiconductor substrate 
1 and is subjected to heat 
treatment in an oxidizing or oxidizing 
and nitrizing atmosphere at a 
temperature of 25° C-600° C, and 
a second insulating film 7 is formed. 
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OTfc bT* d >Slxl 0 i8/cm 2 (atom)©?g^* s 50 jSSCJiftfcfc ^NM*£R£ 6 0 OTtLtCEGSK*?* 

itnsi^w^vaAbfetv v^—^£M%&c& z.tte<, MMfrbe o o c c?ij^©{g2ST\ iS?pH©@ 

|«Ufc^U3>«iBt^*lnm<Z)IWb«l«BfiRU ^Bg©W#,«l©ffM 

&• *<D&. mi-^-^wmmzx^ e^3 4 4 -m^^y u 3 >±* u =1 >±£j&B§-r* 

5V©^V7^«lE^EPiPbfcWf^^*#H^* -L <£SBSHb*fctti£iS^fb®«fa*^b-C. £S 

30 0W2RBBbaKWBI*ff^V ffl»7. 9nm©^ SSSgD^Ifcl&lzMO S h^Vv^Bf&^T^^T- 

-Mffbi3 3eMUfe. ^©ft^U vU=>>H3 5 7D^7, ^NM^I5g+©g*S©[S]±Sm4f^ 

*^©«E5ttB5)t£ffiCJ: 0 5 3 0°CT* 1 0 0 nml 40 ^ffll;|q]±$-&*z:i:A s T?#So 

eg bfeo c ©Bt ©itasii4#r B HT-^isi4 3xio2o [Braam^ttBHB] 

? j _ x w— h mmcDJ ^ > ?&fi \ <a ^mo sgi§Mt§^-»©7-D-k 

U3>3 5/a&3 i/y- vmmz 3a>x.y?># isfflR&mLitxm* (t>) i4vy^>as©s^Bt 

t^F-7W^>^ KUt**t«Lfco ^Btfbfll OKlieiHK) ^Mbfcxfl, (d) (4g|Hb 

>3 8^r^?iACJ:!)MUto ifiDflWc*>x (e) {ivU3>aiS^a^©P»WT^ffl±&EPJp 

IKCnfl^tzMOS h7>y^«KBtr*di:^ * 50 b^^T-BIHb^HI^T-iPt^i^^-h^ctDvU 
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[02] *|g0^©^^*atSSffi©Sfe1SBI®JfM*^ 
[03] ^*a«^S^M^MbTMOS^ 

warn. zvm^itwm^^mx^xmmm&sQo 

[EI 4 ] ^*»Sa®^«i^JfMbTMO 

°ct- i mrmm b-c, bfcxs&fc*^;*^ 

[El 5 ] ^sg©^#»S^ffi©,^IIc^M*^ 
^mE^EPinufe^T-^M^^a 0 0°CT'2B»P 
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